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DieErflrKHjrigbeirtmemVeto 
begriff des PalertBfHpruohs 1 und elne #l^!rochlrurol- 
sens Vbrrichtung nach dem Oberbegrffl dee 

Anspruchee 7. 

Bei stark durchbMdwn Btogawebe besteht hAufig 
das Erfordernte, untar Vsrwendung der Hc<**equere> 
CHrurgie Gewebecberflechen berururungetoe und 

der eogonannter) SprQrvKoagulafion tarn Spray- 
Kbaguiaiton bet hoben HocMreojJenzspa/misTgw im 
Berefeh von Kaovott bwwrtetdKgt 0n Nachtrt 
tonvonfenetien Techrfk 1st da UriregelmftBlgkelt des 
Uchtocgertwreteh* und die Gefahr, die Gewebeober- 
ftdchezutertwnWeren. 

Eine Vetbesserung wide dadurch erztett, dafl 
durch EmUaeen sines Edelgasee 2. a von Argon em 
tanislerungsplBd geschaffen wurde, der zur VerbesBe- 
rung der GWchmftBlgkerl bei der KoagUeHon von 
Oevrabeoberf fdchert befrug. Em derartSges verfahren 
ist z. a In der EP 0333 177 A1 besctwiaben. Nachtei 
tfiesesVerbrwerotettfeVer^ 
und fri KMnlhBn hSuflg nfcht vertogberen Edeigeeee. 

Das Zlel der vbrBegenden Erflndung besteht derm, 
em Verfahren und eine VbrrfcWung der elngange 
g enannten Gattung zu schahen, matete denen ein tor»- 
sierurigsptad mi Bereicn derail 
c**ersnMeJnahmen»jrv*rtKW 

Zur Loeung dieser Aufgebe eM die Merkmale der 
PateftottprOche 1 und 7 vorgeaehen. 

Der Erflndung fiegt der Gbwidgedaflto zuyunde. 
daB ein lortsierurwfed auch r«t anderen Meden ah 
Edeigasen mOgfch ist Als vorteihatt bat steh Werbei 
dle&z«ig^an^Aero60i8ftusakwn>edtrp^e^ 
gen JtohsaWOsung tarauegestaHL Die KonWnaHon 
von Hochfrequenz an der akfiven Beklrode einer etekr 
tro^Nrurgfechen vbrrichtung mil einer NaOLteung ist 
, iww'balaaim.doohwufdedeBebteh^ 
isn ein AnWeben der Bektroden am Bfegewebe zuver- 



to 



so 



Er fo d u rg sgs maB wird dem gegenOber ein Aerosol 
mit einem gewissen SpOdrw* von z. a 3.5 bar urn de 
eeWroo^rienjmgtspunbxw.her^ 
em lorisierijngskegel mft delWerter Dfrr»er«rforWerung 
errtsteht 

Ate positive EBette des erflnctagsgemaflen ver- 
fehrens ergeben steh de Venvendung von verttgjxaren 
Median, 2. a desSHiertem Vfcsser, CO* NattUaung, 
eme ^etenmaffge Koagutetton dee Btogewebes m 
einer festumgrenzten Rache. eine gertnge Gefehr emer 
Kanbonteieruig, sine K&Nung der Bektrode. Heine, 
eonst flbsche Rauchbfldung und keinertei Oeruchsbtt- 
dung durch verbrermn von Geweba. 

VbrteHhafte AuslOhf ungen des erfmdungsgemft&en 
Vertehrens einddurohdie Anspr0cr*2bte6urrivorteB- 
hafte AuatOhnaigbiorrnen der etfmdungsgertABen vbr- 
richtung durch die Areproche 8 bis 10 gekerwzeichnet 



Die Erfindung wird 1m Mgenden befepletewetea 
anhand der Zeichnung beecrsleben; m deser zeig! 

Rguri eirten schemafechen Schnitl emer rein bei- 
epielsweteen AusfOrwungstorm emer erfln- 
durtgsgamafien elekkocWrurgtechen 
VbrncMung zur Erzeugung einea Aerosol, 
straws urn eine hochfreoueraK*^g»che 
ScrwekWeKmteherum. 

m einem von der Hand des Beniazers ergreifcaten 
hohlzy^erl&mJgen mstrwierttenhBrper 1 1 tstto axial 
eme rwchfrequertt-crerurgfeche SchnekWektrode 12 
angeordwt die gegenOber dem distal en offenen Enda 
13 des rohrtormigen mstumentere^pers 11 elnSalck 
zurOckyersetzt tet und n* emerZuWtwig l^vertxjnden 
isl, ole slch - von airier Isoierung 14 uni^^ 
seitigem Abstand von der mnenw an d des rohrfoYtrigsn 
mstn^nentenkorpers 11 nach hbrten erstacW. w Im 
Bereteh dee prowrnaten Endes seWch em Hochfre- 
o^iertzanschfciB 1 5 vorgesehen ist an den eine geog- 
aete Hocf«equeraspannung, dte von einem nicht 
dargefitetten Hu Jiftsia je itf ue iier ato r eneugt viird, 
Bnleo>ar teL Die zugehflrige NeutraleieMrodeJst an 
geelgneter $tefle des PateraarMrpers angebrdnet. 
Der dtetale Bereteh des Im Obrigen aus Metal 
herxlen lrKlrijrTiaftteri»^p« 
den Material IV hergetteMt we1cn« sich nach hirten 

Dla ZuWtung 12* n* der teolerung 14 wird durch 
geeipete HaJterungen 16 vorzugaweise toasdaJ Inner- 
r^deslra^rrwrtetiKorpem 11 gahaRen. Die einze^ 
nen Hafterungen 16 sJnd Jewess uber den Umfang urn 
die teolerung 14 hemm mit sotehem Abstand ajigeord- 
net daB dazwiachen m axaler Rtehtung em auarei- 
t^and dlmansionierter Strornurig^dijrcrigang vorle^. 

Am proximalen Ende des mstrurrwrrter^ofpers 11 
and settfch bzw. axial zwei Zuluhnohre 17. 18 m das 
mnere des IrtstrinittterMrpers 11 hmemgefo hrt An 
das Rohr 17 wird eine Letajng angeechkwsen, mmete 
derer beiopietaweise eine 0.9 %4ge KbchsatziOeung 
zugafOhrt wird. Das axial ehgelQhrte Rohr 18 tet an 
elrien DnickWtanschluB ange^ 
luftaJsTrtKjergasbeaijfsc^ 

Innerhab des Hortaumes 19 des instnjmenten- 
korpera 11 wefeen die Rohm 17. 18 Offnungen 20, 21 
auf. durchw€ichB(*oKochsal2tosurigbzw.dteLiit8oln 
den Innenraum 19 hmemgedrflcM weiden, daB es zu 
ainar Zerstaubung der KochsaWOsung Kornmt, d. h. zur 
9 BfeJung eines Aerosols 2a welches aufgrund des 
Dmchautraus mdbeeono^G durc^ das Rohr 18 In Rich- 
lung dee Plaice durch den InsmjrnGntenMflfper 1 1 *um 
detaien Ende 13 Nn strOmt und dort ate kageNormig 
erwerterndas Aerosotiur^ 
* trtfcwelchaebzw.welchsrsomndaSptoo^ 

eiektrode 12 und das von cfiesar zu toagufierende 
aogewebe umgtst Durch de hone Spannung der 
SchnaUeiektrode 12 wird das Aerosol ionfeiert und 
somrt eme ionisierte Slrecke zwtecnen Schneideiak- 
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bode 12 und Btogewebe gMtat mi der doh dam dn 
rjeeondera gtdcnmaager und dsn* auch besoriderG 
gtfldo^WertamUd*^ 

Dm DrucMun-ZUWwrohr 18 tet derail wot odd In 
daa Inneredes toetrumenterfcorpere 11 hfndngdohri 
dad mm AaaittedGee 20 dch urvrttdbar oberbafc 
und etwasNntarderquer ver1aideridenAueeiaed0ee21 
dee Fl0eelQWt»-2ulUhmjr*ee 17 beflndet Aut deee 
Wdae eaugt de Ober cfle AueslttedQee 21 strOmende 

Lun nOnMnl mir Jem Rohr 1 — 

gMchzattg zur Bldung dee Aero** 22. 

Statt der durch da Rohre 17, 18 gebidden Zer- 
smtX M WOOK hk MV Mmta auch ein UMraeohaBver* 
rtetewambmlwaietumer^ 
Abstand von decern vorgesehen sdn. Im tattteren M 
warederUeraectaivemebtw 
tungtechiauch rrfl darn kweren dee tnetrumanterdoV- 
pmllzuverbindea 



1. VertRrrenzurbero^rungdo^ 

taoon von PJ ogewebe mrtteft einea Uchftxjgons, 
der durch de von einem Hochfrequenzoenemlor 
erzeugte Hocfwpennung an elnem hcchfrequra- 
d*i * tf sc hen Ir^etrumert erzeug* ward. 

daB zur Schaffung einer tonWertan Stroke fCT da 
ertelchtBrta Uchfeogrtldung ein unter Verweo- 
dung esw noaatokaft und eeieaTragergaeesgeb* 
deter AerceotetrahJ in de Region, wo der 
Uchtbogon deli bftton aoi undl alch aine en alner 
Hochnvcftjemapanrung angdegte BeWrode (12) 
beftaJatoeeolaoWeML 

2. Vartarren nach Anapruoh 1, 
daoWigetonnxetchnetp 

dad dam AeroeoistrahJ zur Varbesaerung der Left- 
fahtfort tonen. a. a NaO Oder KJ» bdgerrncM 
warden. 

3. Verfehren nach Anspruch 1 oder Z 
dadurch galaaansaMeiatj 

da8 der AeroeoistrahJ durch one 0,9 %-lge Koch- 
sabiosunggabikletwlnl 

4. Vertehrcnrraftdnem der vorherp^har rie nAnspru- 
che, 

dadurch gaflujnmalnhnel, 
da8 daa Aeroad neon dem Zflraa^jberprinzlp und 
Insbeeondere durch dnen wle dn Vergaser ausge- 
bfldatan Zersttuber arzeugt viW. 

& Verlafren nacfi dnam der AnsprOohe 1 Ws 3, 
dadurch g eka nrneich ne t , 
daS das Aeroed durch dnen UraascrwMvernebter 
erzeugtwlrd. 



8. Vaftahrenria*Binemdervome^ 
che. ^ 

dadurch geaaaaixalctviaa^ 
daB dt Tragergai fOr da BiJdung dee Aaroecta, d 
ff h. tor die Zerataubung der bw Aaroad erthattenen 
ROsdghait Lull undtoder KoWandcwJd undtoder 
8ftaa*ld l var » srs1 d wfco\w 
druck daa Vagergasee dnatdfaariet. 

io 7. BaWroct*urgteche \torrfchtung rrtt etoer an eine 
von einem Hochfcequenigencfator erxeugte Hoctv 
frecpemspannung ariegbarert AWvdetorode (12) 
und einer Neutrddetorode xur Erzeugung dnea 
Uchfcogane Im Btopewebe zweoka beruhrungarno- 

is eerOberfiacrteraaiagulaa^ 

fQhruraj das VeTlehrem na^ etaeni der Anapruche 
Ibis 6. 

dadurch yetaaiaiinlrhneli 

daB de dne Aarceotetreh^dur^omponenJe 
20 (17,18.19) aurwdst wetohe dnen unter Vwmn- 
dui^dneaTragargaeeitrteaTerF^ 
deten AetoaoWrahJ in den Borefch urn de afctfve 
Bafctrode (12) scntcM, wo der Uchfcogen gebikM 
werdefl ao4. 

28 

& Vbrrtchtungrtach Anapruoh 7, 
dadurch pefcennidrhnot, 
daB de hm»^^Baa ^^MM iAip u (m )l L » 
dnen Zerattuberiand (19) m* dner AuatrttadQaa 

so (13) aufwdst undtodor daB de Aei oaoltta l*- 
Baeugun udaai aj u nei ae dnen UHraacradvarnerier 
unaaJM, der warfeeiee Im Handgriff (11) «W 
auBerhato dea Hajridg/Wa angeorchet und oXifth 
dne Scraaijchverbtrriung ma dem Handgriff (11) 

35 verbunden fast undtoder defl de attve Hochtre- 
queraaW^ode (12) vcnajgawefee mrfflg bn Zer- 
stftuber- bm lAra^crwflnebetarai (19) 
angeordiet ist undtoder daB de Zm^Otdbv ^ 
r^er^laliaoderttworcl^ 

40 Handyffl (H) iailan ia bra^iatwobdc^baw.dei 
HQd*eo^ertz8ffiacN0aae (19 und de TOaergas- 
HOadaMlEanachlQaae (17. 10) ebenfaaa am 
Hardgrm (11) vorgesehen said. 

45 & vbrrtoraung na* 

daB de aMve BeMrada (12) gegetiuDer der Aus- 
trfttadOae (13) des InstnjmerttankOrpere (11) etwas 
zuroclweraett iat undtoder daB de aWve Bek- 
so trade (12) nad* oder atabe/ttg auageb8dal 1st 
undtoder daB der dfetale Berdch dea Instrumeo- 
terMrpers (1 1) aua lao»am«terl8J(117besteht 

10. Vbrn^ajngriachdnam 
55 dadurch geaeiHudchnet, 

daB de akaVa Dd o r o da (12) an eine rich bn fcnatru- 
menterikOrper (11) ttnge anriractonde Hochlre* 
quenz-Zuleaung (12 1 ) angeecriloaeen 1st de von 
einer IsoCerung (14) umgeben M undtoder daB 
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rwfechen der ZuJettung (12} zur aktivan Bektrode 
(12) bm dar fadaSon (14) (tor ZuieiJunQ (12) und 
dor hwwrt dea totinjmantar*Orper» (11) vor- 
zugawaiaa feofieranda MxtmiriMto (16) derail 
angeordnat rind, daB xwiechan an elner beafimnv « 
ten arttfan Stale dee IrotrumantanWrpefs (11) 
anoaordnatan Abatandahaftam (16) aoarafchand 
Ptatz for dan wdatan Durchgang dea Aaraads w- 
nanoen rat- 
io 
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TRANSLATION FROM GERMAN 



(19) EUROPEAN PATENT OFFICE 

(1 1) PUBLICATION NO. EP 0 740 926 A2 

(12) EUROPEAN PATENT APPLICATION (5 1) Int. CI. 6 : A61B 17/39 
(43) Disclosure Date: November 6, 1996, Patent Bulletin 1996/45 

(21) Application No.: 96105805.4 

(22) Filing Date: April 12, 1996 

(84) Treaty Nations Cited: Germany, France, Great Britain 
(30) Priority: May 3, 1995, Germany, 19516238 

(71) Applicant: Gebr. Berchtold GmbH & Co., Tuttlingen, Germany 

(72) Inventors: Helmut Wurzer, Munich, Germany; Rainer Mackel, Koningswinter, 

Germany; Hans-Dieter Liess, Seehelra/Munsing, Germany; Wolfgang 
Muller, Tuttlingen, Germany 

(74) Agent: Gerhart, Manitz et al., Munich, Germany 

(54) Electrosurgical Device for Generation of an Electric Arc 

(57) The invention concerns an electrosurgical device for contactless 

surface coagulation of biological tissue by means of a high-frequency cutting 
electrode 12. An aerosol jet 20 that emerges from the distal end 13 of the 
instrument housing 11 is formed in a tubular instrument housing 11 to create 
an ionized zone for facilitated electric arc formation. 





Specification 

The invention concerns a method according to the principal clause of patent claim 1 
and an electrosurgical device according to the principal clause of Claim 7. 

There is often a requirement in biological tissue with substantial blood supply to 
coagulate tissue surfaces in contactless and uniform fashion using high-frequency surgery. 
This is conventionally accomplished with so-called spray coagulation at high frequency 
voltages in the range of a kilovolt A shortcoming of this conventional technique is the 
irregularity of the electric arc region and the hazard of carbonizing the tissue surface. 

An improvement is achieved owing to the fact that an ionization bath was created by 
blowing a noble gas, for example, argon, which contributed to improvement of uniformity 
during coagulation of tissue surfaces. This type of method is described, for example, in EP 0 
353 177 Al. A shortcoming of this method is the use of fairly costly noble gas, which is 
often not available in clinics. 

The object of the present invention is to devise a method and device of the generic 
type mentioned in the introduction, by means of which an ionization path is made available 
in the region of the active electrode with simpler means. 

The features of patent claims 1 and 7 are prescribed to solve this task. 

The idea underlying the invention is that an ionization path is also possible with 
media other than noble gases. Generation of an aerosol from a low-percentage NaQ solution 
has turned out to be advantageous here. Combination of high frequency on the active 
electrode of an electrosurgical device with an NaCl solution is certainly known, but this has 
not been used thus far to prevent adhesion of the electrode to biological tissue. In contrast, 
an aerosol according to the invention is rinsed or blown around the electrode with a certain 
rinsing pressure of, say, 3.5 bar so that an ionization cone with defined dimensions is 
formed. 

The use of available media, for example, distilled water, C0 2 , NaCl solution, uniform 
coagulation of the biological tissue in a strictly delimited surface, a limited hazard of 
carbonization, cooling of the electrode, no otherwise ordinary smoke formation and no odor 
formation by burning of tissue emerge as positive effects of the method according to the 
invention. 
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Advantageous variants of the method according to the invention are characterized by 
Claims 2 to 6 and advantageous variants of the device according to the invention are 
characterized by Claims 8 to 10. 

The invention is described below as an example with reference to the drawing; in the 

drawing 

Figure 1 shows a schematic section of a variant (purely as an example) of an 
electrosurgical device according to the invention for production of an aerosol jet around a 
high-frequency surgical electrode. 

A high-frequency surgical cutting electrode 12 is coaxially arranged in a hollow 
cylindrical instrument housing 11 that can be grasped by the hand of the user, this electrode 
being recessed slightly opposite the distal open end 13 of the tubular instrument housing 11 
and connected to a feed line 12', which (surrounded by insulation 14) extends backward with 
spacing on all sides from the inside wall of the tubular instrument housing 11, where a high- 
frequency connection 15 is provided in the region of the proximal end on the side, to which 
an appropriate high-frequency voltage produced by a high-frequency generator (not shown) 
can be connected. The corresponding neutral electrode is arranged on an appropriate site of 
the patient's body. The distal region of the instrument housing 11 consisting otherwise of 
metal is produced from an insulating material 11' that extends backward above insulation 14 
of feed line 12'. 

The feed line 12' with insulation 14 is secured by appropriate mounts 16 preferably 
coaxially within the instrument housing 11. The individual mounts 16 are each arranged 
over the periphery around insulation 14 with a spacing so that an adequately dimensioned 
flow passage is present between them in the axial direction. 

On the proximal end of the instrument housing 11 two feed tubes 17, 18 are 
introduced laterally or axially into the interior of instrument housing 11. A line is connected 
to tube 17, by means of which a 0.9% NaCl solution is supplied. The axially introduced tube 
18 is connected to a compressed air connection so that it can be exposed to compressed air as 
carrier gas. 

The tubes 17, 18 within the cavity 19 of instrument housing 11 have openings 20, 21 
through which the NaCl solution or air can be forced into the interior 19 so that atomization 
of the NaCl solution occurs, i.e., formation of an aerosol 20, which, because of the pressure 
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buildup, flows through tube 18 in the direction of the arrow through the instrument housing 
11 toward the distal end 13 and emerges there as a conically expanding aerosol bundle or 
aerosol jet 22% which thus surrounds the tip of the cutting electrode 12 and the biological 
tissue being coagulated by it The aerosol is ionized by the high voltage of the cutting 
electrode 12 and an ionized zone is thus formed between the cutting electrode 12 and the 
biological tissue, on which a particularly uniform and thus also particularly easily localizable 
electric arc is then formed 

The compressed air feed tube 18 is introduced axially into the interior of the 
instrument housing 11 far enough so that the outlet nozzle 20 is situated directly above and 
slightly behind the crosswise running outlet nozzle 21 of the liquid feed tube 17. In this 
fashion the air flowing over the outlet nozzle 21 absorbs moisture from the tube 17 and 
atomizes it simultaneously to form aerosol 22. 

Instead of the atomization device formed by tubes 17, 18, an ultrasonic atomizer 
could also be provided on or in the instrument housing 11 or at a distance from it In the 
latter case the ultrasonic. atomizer would be connected to the interior of the instrument 
housing 11 via an aerosol feed tube. 

Claims 

1. Method for contactless surface coagulation of biological tissue by means of an 
electric arc, which is produced by the high voltage generated by a high-frequency generator 
on a high-frequency surgical instrument, characterized by the fact that to create an ionized 
zone for facilitated electric arc formation, an aerosol jet formed using a liquid and a carrier 
gas is fed into the region where the electric arc is to be formed and where an electrode 12 
connected to a high-frequency voltage is situated. 

2. Method according to Claim 1, characterized by the fact that ions, for example, 
NaCl or KI are mixed with the aerosol jet to improve conductivity. 

3. Method according to Claim 1 or 2, characterized by the fact that the aerosol 
jet is formed by a 0.9% solution. 

4. Method according to one of the preceding Claims, characterized by the fact 
that the aerosol is generated according to the atomizer principle and especially by an 
atomizer designed as a gasifier. 
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5. Method according to one of the Claims 1 to 3, characterized by the fact that 
the aerosol is generated by an ultrasonic atomizer. 

6. Method according to one of the preceding Claims, characterized by the fact 
that air and/or carbon dioxide and/or nitrogen is used as carrier gas to form the aerosol, i.e., 
for atomization of the liquid contained in the aerosol, in which the preliminary pressure of 

the carrier gas is preferably adjustable. 

7. Electro-surgical device with an active electrode (12) connectable to a high- 
frequency voltage generated by a high-frequency generator and a neutral electrode to 
produce an electric arc in the biological tissue for the purpose of contactless surface 
coagulation, especially to perform the method according to one of the Claims 1 to 6, 
characterized by the fact that it has an aerosol jet formation component (17, 18, 19), which 

supplies an aerosol jet formed using a carrier gas and a liquid into the region around the 
active electrode (12) where the electric arc is to be formed. 

8. Device according to Claim 7, characterized by the fact that the aerosol jet 
generation component has an atomizer channel (19) with an outlet nozzle (13) and/or that the 
aerosol jet generation component includes annltrasonic atomizer that is optionally arranged 
in the handle (11) or outside of the handle and connected via a tube connection to the handle 
(11) and/or that the active high-frequency electrode (12) is preferably arranged in the center 
of the atomizer or ultrasonic atomizer channel (19) and/or that the atomizer-sprayer- 
electrode arrangement is accommodated in the same handle (11), in which the high- 
frequency connection (15) and the carrier gas-liquid connection (17. 18) are also provided on 
handle (11). 

9. Device according to Claim 7 or 8, characterized by the fact that the active 
electrode (12) is slightly recessed opposite the outlet nozzle (13) of the instrument housing 
(1 1) and/or that the active electrode (12) is designed needle- or rod-shaped and/or that the 
distal region of the instrument housing (1 1) consists of an insulation material (11'). 

10. Device according to one of the Claims 7 to 9, characterized by the fact that 
the active electrode (12) is connected to a high-frequency feed line (12') extending 
lengthwise in the instrument housing (1 1), which is surrounded by insulation (14) and/or that 
insulating spacers (16) are preferably arranged between the feed line (12') to the active 
electrode (12) or the insulation (14) of the feed tine (12') and the inside wall of the 
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instrument housing (1 1) so that sufficient room for axial passage of the aerosol is present 
between spacers (16) arranged at a specific axial site of the instrument housing (1 1). 
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